It is the purpose of this note to point out the reason for this dependence
on dimensionality, to demonstrate that small values of anisotropy are possible if the propagation is "essentially" one dimensional on a scale of the order of the Larmor radius of a cosmic ray particle, and to argue that this, in fact, is the case in our galaxy. In the following we shall consider the bulk cosmic ray flux density !J rather than the anisotropy O since the former has simpler statistical properties and the latter quantity is simply related to it by J cam= ^4
where /0 is the cosmic ray particle density.
In the one dimensional case we note that the flux is the seam of many contributions from different injection events (supernovae explosions, pulsars etc.). Therefore, by the central limit theorem the distribution of .Twill be approximately Gaussian
We shall assume a Gaussian form in the following argument since the results should be qualitatively the same for reasonable deviations from this form.
This distribution is seen to be flat in the vicinity off= 0. However, in the three dimensional case T is a vector with a distribution (6) is not yet in the form of (2) we have upon performing the suitable averages P 2 (we here ignore the complication of the time dependence which while having problems of its own' adds essentially nothing to the ordering problem)
with obvious permutation of X, ^ and ^-.
This gives the right ratio of the various averages but absolutely it
gives ^ x^^V"7L = j (9( In striking contrast the distance scale that is applicable in any measurement of cosmic ray flux is the Larmor radius of a typical cosmic ray particle Therefore in computing local current densities we should consider the field to be smooth and homogeneous. If one treats the large scale transport of cosmic rays as an isotropic diffusion process with a mean free path A the observed currents will have one component along the mean field with a R.M.S.
value^^^^/A typical of but ^^K9/^rz and ^^1 ^^ will be smaller by a factor A,. AR
In this situation our previous analysis applies and the observed flux will be distributed with a quasi Gausian with or of the order of the galactic disk thickness, a source of size ? much smaller than this will produce a tangled thread of cosmic rays but not a diffuse cloud.
All in all it would appear much to early to rule out the possibility that a low value for the observed cosmic ray anisotropy might be just an accident of our particular position in spare and time.
